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: IKE’S PEAK or bust” has its 

] modern counterpart in the 
62% test grade. The winner... 
the Army’s new 6-wheel-drive 
troop and cargo truck. 

Your trucks, too, will make 
the grade, in maintaining today’s 
grueling 24-hr. schedules, when 
lubricated with Texaco. 

Texaco Gear Lubricants, for 
example, assure quieter-running, 
longer-lasting transmissions and 
differentials, protecting bearings 
and gear teeth in today’s ex- 
tremely heavy-duty service. 


Whether operating in desert heat 
or extreme Arctic cold, these 
great oils assure effective lubri- 
calion. 

So effective have Texaco lubri- 
cants proved that they are defin- 
itely preferred in many fields, a 
few of which are listed at the 
right. 

Texaco Lubrication Engineer- 
ing Service is available to you 
through more than 2300 distrib- 
uting points in the 48 States. The 
Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 
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» More buses, more bus lines and 
more bus-miles are lubricated with 
Texaco than with ony other brand 
» More stationary Diese! horsepower 
in the U.S. is lubricated with Texaco 
than with any other brand 


x More Diesel horsepower on stream 
lined trains in the U. § 

with Texaco than with all other 
brands combined 


s lubricated 


» Mcre locomotives and railroad 
cars in the U. S. are lubricated with 
Texaco than with any other brand 
% More revenue airline miles in the 
U. S. are flown with Texaco than 
with any other brand. 
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Automotive Gears 


EARS were used to drive passenger vehicles 
even before the Christian era. The ancient 
Greeks are recorded as the first to success- 

fully apply this method of power transmission. They 
built sets of gears and levers into large chariots and 
used slave labor as the prime mover. Presumably 
these early designs involved the spur gear, since it 
is the simplest form of 
toothed mechanism. 

The invention of the 
horseless carriage re 
vived this interest in 
gearing as a means of 
power transmission. 
Then, however, tt was a 
case of connecting en- 
gine power so that it 
could be used to move 
the vehicle. It is surpris 
ing how closely the ba- 
sic ideas have been fol- 
lowed. Transmission 
gears, the propeller 
shaft, universal joints 
and differentials were 
all a part of the cars of 
the early 1900's, just as they are today. Quite 
nturally, these mechanisms have been perfected. 
Tie fluid drive gives smoother transmission gear 
eration, the hypoid gear carries higher loads and 
rmits a lower center of gravity. Both add to the 
0\ crall safety of the vehicle. 

THE CASH VALUE 

[he gears in the average automotive vehicle are 
hiiden from view. You can raise the hood over the 
engine and listen to it idle, you can look at the out- 
sic of the wheel bearings and a lot of the chassis 
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parts, but the gears and propeller shaft are under 
the floor board. 

So, it is easy to forget they are there. You can't 
see them, and usually can’t hear them. But without 
them you wouldn't get anywhere. 

The transmission and axle gears are a very small 
part of the cost of the entire vehicle. For example, 
in one of the modern 
moderate priced cars the 
cash value is only around 

% of the total cost. 

But the experience of 
having to renew a hy- 
poid gear set or truck 
worm gear set, with the 
inconvenience of having 
the car or truck tied up 
for several days, is not 
soon forgotten; then the 
intangible value of these 
mechanisms will be fully 
realized. 

The annual cost of lu- 
brication is even more 
insignificant — normally 
less than three dollars 
for the average passenger car, even when the car : 
is driven over pre-war distances. This is hardly 
more than the interest on the cost to renew the gears 
if they are not properly lubricated. On this basis 
there is no justification for neglect. Today neglect be- 
comes even more serious — it may mean that the car 
will be tied up indefinitely, due to inability to obtain 
new or replacement parts. To cite a recent case, six 
weeks elapsed before a mew gear set could be 
obtained to replace those which had scuffed in a 
popular priced car. 


Spiral Bevel Gear 
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Courtesy of Spicer Manufacturing Corporation 


Fig. 1 


Sectional view of a Spicer 
tower control and transfer case for four wheel drive. 


TYPES OF GEARS 
Power through gearing can be transmitted in 
three ways. Gears, in turn, can be subdivided accord- 
ing to the manner in which they transmit the power. 
It is interesting to review these methods of power 
transmission by gearing with respect to the desired 
direction, i.e. 
A. Shafts parallel. 
1. Spur. 
2. Helical. 
3. Herringbone. 
4. Internal or annular. 


B. Shafts perpendicular. 
1. Bevel. 
a. Straight. 
b. Spiral. 
2. Hypoid. 
3. Worm and worm wheel. 


C. Shafts at an angle. 
1. Skew. 

The shafts are parallel or perpendicular in an 
automotive vehicle. The transmission or speed 
changing device is of the first type, with the shafts 
parallel. In the final drive or differential the power 
is transferred through gears from shafts which are 
perpendicular to each other. 

The fact that the automobile engine has limited 
flexibility illustrates the need for some sort of a 
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speed changing device. By limited flexi- 
bility, we mean that there is a point of 
engine speed on a level vu where 
maximum fuel economy is obtained. On 
the other hand, there is the need for 
more power to climb hills or pull out of 
mud or snow. The transmission provides 
the means to enable the engine to still 
run with good fuel economy and yet to 
provide additional power when needed 


Gear Ratio 

The gear ratio is defined as the ratio 
of the number of teeth on the gear to the 
number of teeth on the pinion which is 
usually the smaller of the two. In an 
automotive transmission or rear axle, 
gear ratio permits the full power of the 
engine to be available at various speeds. 

Change in the gear ratio between the 
engine and the rear axle is brought 
about by the transmission. In passenger 
cars there are usually 3 speeds forward 
and one reverse. High speed enables 
direct drive from the engine to the rear 
axle. Low speed is approximately !., to 
Vs that of high, depending upon the 
proportion of engine power to vehicle 
weight. The intermediate ratios are chosen so that 
they form a geometric progression with the ratios 
of high and low as limits. The gear ratio used in 
reverse is usually lower than that of low speed. 
Trucks have a greater variety of ratios available, 
although the full extent to which these ratios arc 
employed is sometimes lowered by the overlapping 
of one speed ratio with another. 

The rear axle of passenger cars and trucks also 
contains a gear ratio; that of the pinion to the ring 
gear. These ratio vary from 3.1 to 5.1 in automobiles 
and from 5.1:1 to 12:1 in trucks. Here also the gear 
ratio is provided because of the need of further re 
ducing engine speed to conform to road speeds. 


TRANSMISSION DESIGN 


As the automobile has gone through the various 
phases of development, the transmission also has 
evolved. Three main types of power transmissions 
were developed: 

1. Friction disc. 

2. Planetary gearing. 

3. Selective gearing. 

The first is only mentioned in passing; it did no 
employ gears, but was mainly a friction device a 
the name implies. Essentially it consisted of a fric 
tion disc mounted on the crankshaft of the engin 
and a friction wheel attached to the propeller shaft 
Speed variation was accomplished by changing th 
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position of the friction disc with respect to the center 
of the wheel. This was done by moving the wheel. 

Disadvantages pertained to this type of power 
transmission in that with the increase of power out- 
put of the engine the unit became bulky; also, inex- 
perienced drivers sometimes wore a flat spot on the 
friction wheel when the car stuck with the engine 
running. The flat spot occurred despite the fact 
that the driving member or disc was softer than the 
driven member or the wheel. 

The second phase in the development of the 
transmission was the planetary gear. Its action 
depends upon two epicyclic gear trains. The gears 
are always in mesh and are operated by tightening 
brake bands by foot pedals. The bands act on brake 
drums connected to the gears. High or direct drive 
is supplied by means of a friction clutch which con 
nects the driving and driven members of the train 

The design permits only two speeds forward and 
a reverse. This limited selection of speeds restricted 
the use to small low-powered cars. Other objections 
to this type of transmission are: 

1. Noise developed when not in high because of 
number of gears meshing. 

2. Power limitations. 

3. Complication in design when more than two 
speeds are required. 

4. Tiresome operation when low gear has to be 
used for a long period of time. 


5. Low efficiency in low gear. 


In the Car of Today 


The modern transmission with which we are most 
familiar was developed in three stages leading up to 
the selective type which is in use today. 
The first selective type transmission was 
of the sliding gear type as devised by 
M. Levassor. Levassor’s method was 
improved upon by Louis Renault who 
introduced the additional idea of power 
being transmitted through a secondary 
shaft, and rolling the gears together in- 
tead of sliding them. The third step 
combined certain of these features in the 
levelopment of a three-speed progres- 
sive type change gear. 

As available engine power was in- 
rcased, the progressive type transmis- 
sion became obsolete because of the 
complications in design for a fourth 
peed. Wm. Maybach overcame these 
lithculties by introducing two sliding 
if sets in a non-direct type drive. 
is advancement resulted in the type of 
hange gear transmission in use today. 

The most modern designs have gone 

ep further by combining the features 
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of the old planetary transmission and the selective 
type to produce a completely automatic device con- 
trolled by engine speed and engine throttle position. 


Progress in Gear Design 

Along with the change in design of the trans- 
mission there has also been a change in the type of 
gears used. The spur gear was applied at first, but 
as engine speeds were increased along with power 
Output, spur gears became obsolete. The helical 
gear was more effectual and is now used because of 
its quiet Operation and greater strength offered by 
having more teeth in contact at one time, thus the 
load is more evenly distributed. 

Load carrying capacity, of course, goes hand in 
hand with the type of steel used and lubrication. 
Steels for transmission gears must be of high quality 
so they can stand up under the extreme stresses. The 
gear teeth must be tough, yet hard enough to with- 
stand the very high pressure imposed upon the 
surfaces. Hence the tendency to use surface hardened 
steels 

As to lubrication, extreme pressure lubricants 
assist materially in withstanding greater tooth pres- 
sures with decrease in the size of the gears. This 
improvement has permitted better compactness in 
the modern transmission as compared with the 
transmission of 15 years ago despite the fact that 
the engine in those days gave less than about 14 the 
output of a high speed engine of today. 


The Overdrive 
The overdrive utilizing an internal or annular 


ring gear is one of the most recent developments to 
provide means of operating the engine at maximum 
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Courtesy of The Timken-Detroit Axle Company 


Fig. 2—Gear arrangement in a typical Timken 2-speed double reduction drive rear axle. 
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Courtesy of Gleason Works 


Fig. 3 


ethciency, even when the vehicle is running at a 
high road speed. 

The overdrive was developed to reduce the 
engine speed when operating the vehicle at elevated 
road speeds. It is located as part of the rear axle or 
directly behind the transmission. Gear ratios as 
found in the overdrive are of the order of 0.75:1. 
Overdrives may be constructed so they are thrown 
in use automatically as the road speed increases over 
a certain point. There also have been arrangements 
perfected so that the driver may choose when and 
where not to utilize the overdrive. Thus the driver 
has control and may drop back to the direct drive 
or ‘high speed”’ if it is needed. 


THE FINAL DRIVE AND 
DIFFERENTIAL 
Having gotten the power from the engine to the 
drive shaft and discussed the means of regulating 
this power as to speed requirements, we now should 
consider the final drive and differential: the means 
whereby power is transmitted from the drive shaft 
to the wheels. According to the type of vehicle, that 
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is whether it 1s a truck, bus, or passen 
ger car, the various gears which have 
been listed for power transmission be- 
tween perpendicular shafts are used. 


Function of the Differential Gear 
The differential gear itself is located 
between the final drive and the wheels: 
although often the name differential 1s 
given to the entire rear axle or final 
drive assembly. The actual differential 
is the means by which power can be 
transferred from a single shaft to two 
shafts. This differential action permits 
the two axles to rotate together in either 
direction; at the same time, it also per- 
mits them to function independently of 
each other with regard to speed. 
Differential gears are either spur or 
bevel. The latter is in most general use 


In Truck and Bus Service 


In trucks or buses a variety of gears for the final 
drive can be used since compactness is not necessary, 
and a greater reduction ratio is needed in the heavy 
duty rear axle. For this service the following types 
of gears are used: 

1. Worm and worm wheel. 


2. Double reduction — spiral bevel gears and 
helical or herringbone gears. 

3. Spiral bevel gears. 

The worm and worm wheel is still an important 
factor in many trucks and buses, although double 
reduction units and straight and spiral bevel gears 
are becoming increasingly used. Low-offset hypoids 
also are becoming a factor due to their high ratio 
and greater strength. 


In Passenger Cars 


The spiral bevel gear, however, was found to be 
best adapted to the automobile. With the introduc- 
tion of bevel gearing the chain drive as applied to 





Courtesy of The Timken-Detroit Axle Company 


Fig. 4—Gear arrangement for a Timken worm drive tandem axle unit. 
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Fig. 5—Spiral bevel gears and different 


cars became obsolete though chain drives are still 
used on some trucks. In the course of development 
the straight bevel gear was discarded for the quieter 
Operating spiral bevel gear. This led up to the 
modern hypoid gear which offered definitely more 
advantages than the spiral bevel gear. The features 
of the hypoid gear are of interest, viz. : 


1. Quiet operation. 


2. The offset allows the propeller shaft to be 
lowered giving greater stability and safety, since the 
body of the car can be lowered. 

3. The pinion diameter in a hypoid is determined 
by a combination of the amount of offset of the 
shaft and the spiral angle. Consequently a hypoid 
pinion is larger in diameter than a corresponding 
spiral bevel pinion, and hence stronger. 


Lubrication Requirements 

The lubrication requirements of final drives are 
exacting for several reasons. 

1. The axle is carried as upsprung weight, so the 
weight must be held to a minimum. 

2. The cost must be kept down for economic 
reasons. 

3. The dimensions are small for road clearance. 

i. The heat input is great because of high sliding 
velocity and high compressive stresses. 

5. The running temperature is high because ot 
poor heat dissipation from the housing. This in turn 
s affected by 

a. The small size of the assembly, and 
b. Hot air currents from the engine and high- 
way. 

The trend towards decrease in size of the final 
lrive contributed largely to the need for develop- 
nent of compounded gear lubricants to give extreme 
oressure characteristics. 


HOW THE GEARS ARE MADE 
Having considered the various types of automo- 
tive gears along with their application, it is now 
ell to consider the general method of manufacture 


Courtesy of Gleason Work 


rear-axle drive in 4-wheel truck, 

of these gears. All involve cutting by: milling, shap- 
ing, hobbing, or application of the generating or 
formate processes. 


The Milling Process 

Gear cutting on a milling machine requires a 
circular rotating cutter which has the same shape as 
the space between the teeth of the gear. This method 
is not too widely used because it limits production 
and also accuracy. In other words the cutter theo- 
retically can only be used for one gear. On the other 
hand a series of 8 cutters can be assembled together, 
each being marked to show the system, pitch, and 
the range of the number of teeth it will cut. 


Gear Cutting by Shaping 

Gear teeth are generated on a shaper by using a 
rack or mating pinion as the cutting tool. The 
process is interesting. If we consider the gear blank 
made of some soft material and roll it along the 
torming tool with pitch circles tangent and no slip- 
page between them, the forming tool will form 
teeth on the blank. If the forming tool has been 
made with teeth of the desired pitch the result will 
be a gear that will mesh with any other gear of that 
pitch. Thus, with one forming tool a complete set 
of gears of one pitch can be made. 





Courtesy of Pontiac Motor Company 


Fig. 6—Close-up of the business end of a Gleason gear cutter. Note 
flow of oil over cutter and gear. 
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In actual operation, however, the gear blank is 
very hard steel; so the action must be different than 
just rolling the tool around the blank. The tool, with 
cutting edges on the teeth, is given a reciprocating 
motion across the face of the blank. The tool and 
gear rotate with each pass of the tool until the gear 
1s Cut. 

The most commonly known methods of generat- 
ing gear teeth by shaping include: 

1. The Maag system — which uses a rack cutter, 
and 

2. The Fellows — which uses a pinion § shape 
cutter. 


Hobbing 


The most accurate method for producing gear 
teeth on a production basis involves hobbing. The 
hob is a worm-shaped cutter formed by milling cut- 
ting grooves across the face of the threads. For great 
accuracy the sides and top of the 
hob are ground to the correct 
tooth shape after hardening. 
One hob may be used to cut out 
all gears of one pitch. 


Fig. 7—The four-ball E.P. lubricatin 
identified. 


tester with the various parts 
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The hobbing method is the same as the milling 
method in that the hob is mounted in the same way 
as a milling cutter. The gear is mounted on the mill 
ing table at an angle to the centerline of the hob. 
The purpose is to pass the gear under the hob and 
index the gear up and around with each pass. 


The Generating or Formate Processes 

The straight bevel gears used in automotive dif- 
ferenials can be cut either by the generating process 
on a Gleason 12” straight bevel gear generator or 
a Gleason Revacycle completing machine according 
to the quantity. 

Spiral bevel gears are cut today either by the 
generated or formate process; the latter is most 
commonly used for automotive final drive gears 


Finishing 
Silent operation is the objective in any appli- 
cation of gears. It is approached by coordination 


of the tooth surfaces 
and lubrication. Noise 
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finish cut by shaving 
or burnishing. Shav- 
ing is done with a cutter of very accurate shape, as 
the cutter passes over the gear small particles arc 
shaved off. The limits of accuracy permit forming 
a gear tooth to within 0.002% in. of the shape of 
the cutter. 

Burnishing is accomplished by running the gear 
under pressure meshing with ardened gears which 
are slightly oversize. The gear is run in one direc- 
tion, then reversed. This completes the operation. 
After the gears have been hardened they are 
given a final finish by grinding or lapping. In grind- 
ing the gears the grinding wheel is turned to the 
correct shape with a diamond tool. In the case of 
hypoid and spiral bevel automotive gears, the gears 
are lapped by running them together in pairs with 
the aid of a lapping compound which contains a 
light abrasive. Surface finish is becoming a very 1m- 
portant item in line with the progress which has 
been made in refinement of gear lubricants. 
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LUBRICATING THE AUTOMOTIVE 
GEAR 

In this connection we will deal primarily with 
the hypoid gear as it imposes the most severe load 
on the lubricant. Basically it is a matter of extreme 
pressure and rubbing. This combination can easily 
cause gear failure if the right lubricant is not used. 
When a lubrication failure occurs, it is evidenced 
by welding together of small areas of the mating 
surfaces of the gears, with resultant scoring or 
galling. It is caused by: 


1. Removal of the protective oil film on the sur 
face of the teeth under high pressure rubbing or 
sliding. The removing of this film will cause con- 
tact of clean metal surfaces. 


2. The high temperature which is developed in 
the thin surface oil film when the teeth rub or slide 
over each other under extreme load. 


3. The tact that welding can occur at tempera 
tures lower than the melting point of the metal if 
the tooth pressure is sufficiently high and the sur- 
faces are oil-free or clean. 

Welding can not occur if an anti-welding film 
is present on the contact surfaces. The extreme pres- 
sure type of additive is most capable of forming this 
protective film on the tooth surfaces. 


In service such a lubricant functions as: 


1. A lubricant in the sense that it provides a fluid 
film to separate the rubbing surfaces 


? 


2. An agent to build up anti-weld films when 
tooth pressures and temperatures become abnor- 
mally high 


3. A structural guide — in the sense that the 
ability of the lubricant to give suitable protection 
is a factor in determining the size of gears for the 
tooth pressures involved. 
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Fig. 8—Diagramatic sketch of the four-square hypoid testing 


apparatus. 


MAINTENANCE AND LUBRICATION 


Automotive gears normally require but little at- 
tention. Under average driving conditions periodic 
lubrication service in the spring and fall as rendered 
by service station attendants at the time the vehicle 
is completely lubricated is all that is necessary. The 
volume of lubricant required per year amounts to 
a total of about 12 pounds for both the transmis- 
sion and differential of the average passenger car. 
This amount of lubricant is approximately double 
the capacity of the two housings, thereby taking into 
consideration the changes for seasonal temperature 
variations. At 25 cents a pound, it is obvious that 





Fig. 9—Laboratory equipment designed to evaluate gear lubricants, composed of two standard rear axles acting 
under a simulated load of an average 3000-pound automobile traveling 60 miles per hour up a 4% grade. 
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the cost of protecting these vital parts of an invest- 
ment which may average $1000.00 1s money well 
spent. 

The petroleum industry decided upon the types 
of lubricants which would be best suited to auto- 
motive gears, after exhaustive cooperative research 
with the gear manufacturers and the automotive in- 
dustry. In the laboratory they prepared and tested 
the proposed products; on the road they ran hun- 
dreds of thousands of car miles to prove the dura- 
bility of these products. 

Laboratory testing required the design of bench 
equipment which would enable the research engi- 
neers to reproduce in the laboratory on bench type 
tests, the usual conditions which would be encoun- 
tered in service. Three basic types of gear lubricants 
were studied: 


1. Straight mineral oils. 
2. Mild Extreme Pressure oils. 
3. Active Extreme Pressure oils. 


Straight mineral oils generally are used in the 
transmission* only; although prior to the advent 
of the hypoid gears these lubricants were also used 
in differentials. They are still generally used in 
heavy duty worm gear installations on trucks and 
buses. 


*Hydromatic transmissions require special lubrications 


Mild extreme pressure lubricants are used for 
some transmissions instead of straight mineral oils, 
also for some rear axles involving a modified 
hypoid design. 

Active extreme pressure gear lubricants are re- 
quired for rear axle assemblies employing full hy- 
poid gears. This type of lubricant should never be 
used in the transmission. 


HOW THE LABORATORY EVALUATES 
A GEAR LUBRICANT 


The petroleum industry studies a gear lubricant 
according to its ability to function dependably in 
service. To start with, the more commonly used 
laboratory tests for petroleum products are em- 
ployed. These give an idea as to the physical charac- 
teristics, the source of the crude from which the oil 
is refined, and the load-carrying ability. These tests 
involve: 


1. The flash test (Cleveland Open Cup). 
2. Pour point and channeling tests. 


3. Viscosity, Seconds Saybolt Universal at 100 
and 210°F. 


4, Extreme Pressure Tests. 
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5. Sediment. 

6. Acidity. 

These tests may be augmented for more complete 
information. Generally, however, they will sufh- 
ciently identify a sample, or enable the chemist to 
predict its suitability for further use. In other words 
they are a help in trouble-shooting. 

Generally speaking, if the lubricant is right, and 
the level is properly maintained, with due regard 
for seasonal change, few troubles are experienced 
with automotive gears. 

Foaming 

Foaming is one of these few. It may be of a 
mechanical or a chemical nature. We say mechanical 
since maintenance of too high a level of lubricant 
in the gear box may often cause foaming, especially 
where water has collected and the gear case vent 
is plugged. Under such conditions, the excess of 
lubricant will tend to cause over-heating due to 
churning. This can easily approach the boiling point 
of water, and if the vent is plugged, a foam condi- 
tion can easily develop. This is in no way connected 
with the quality or lubricating ability of the lubri- 
cant. 

The formation of an excessive amount of foam 
can prevent a suitable amount of oil from training 
with the gears, thus being the cause of tooth failure. 
Some chemical additives under certain conditions 
also cause the lubricant to foam excessively due both 
to chemical reaction caused by heat, and agitation. 

Foaming is objectionable since formation of a 
sufficient amount may fill the spaces allowed for 
expansion and upon further heating may generate 
sufhcient pressure to cause leakage. Transmissions 
and final drives operate at temperatures of approxi- 
mately 160°F. and 190°F., respectively, however, in 
long continuous operation these may reach 200°F 
and 240°F. respectively. 


Channeling 


Channeling of the gear lubricant is another dis- 
turbing condition which may occur under certain 
conditions. Low temperature is necessary for chan- 
neling, this condition being generally found below 
the pour point temperature of the oil. Channeling 
is considered to have occurred when the lubricant 
fails to flow into the gear teeth and thus lubricate. 
Such a condition is promoted by chemical changes 
in the lubricant itself due to oxidation and the re- 
sulting increase in viscosity. 

Channeling may occur with a vehicle in operation 
provided temperature conditions are suitable. It may 
be detected by noises emanating from the gear case 
in question. Relief is best obtained by immediately 
changing to a fresh supply of the suitable grade 
lubricant for the prevailing temperature. 


Printed in U.S.A. by 
Salley & Collins, Inc. 
305 Ease 45th Sc. 
New York 17, N. Y. 














ews HIS armored truck-and-trailer car- 

| ries tanks to the front lines fully 
fueled, loaded and ready for battle, and, 
if disabled, back to the rear for repairs. 

Armed to fight off interference with 
its work, it has crew rations for four 
full days. 

Sure-fire performance is a must in this 
service, just as with fleet operators on 
the home front. This explains why many 
fleet owners lubricate with Texaco. 


Texaco gear lubricants, for example, 





assure quieter-running, longer-lasting 
transmissions and differentials, protect- 
ing bearings and gear teeth in today’s 
extremely heavy-duty service. Whether 
operating in desert heat or extreme 
Arctic cold, these great oils assure effec- 
tive lubrication 

Texaco Lubrication Engineering 
Service is available to you through more 
than 2300 Texaco distributing points in 
the 48 States. The Texas Company, 135 
East 42nd Street, New York 17, N. Y. 








ATLANTA 1,GA. . . 

BOSTON 17, MASS. . 
BUFFALO 3,N.Y. . . 
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Py HE U. S. Marine Corps’ “40-passen- 

I ger” amphibians don’t wait in line 

for pontoon bridges — they keep going. 

Your buses also can be kept going 

. at maximum efficiency . . . lubri- 
cated with Texaco. 

Texaco Gear Lubricants, for example, 
assure quieter-running, longer-lasting 
transmissions and differentials, protect- 
ing bearings and gear teeth in today’s 
extremely heavy-duty service. 

Whether operating in desert heat or 
extreme Arctic cold, these great oils 


THE TEXAS COMPANY ° 


133 Carnegie Way 
20 Providence Street 
14 Lafayette Square 
Main Street & Broadway 


2310 So. Lamar Street 
910 16th Street 
SEATTLE 11, WASH. 


TEXACO PRODUCTS . 








assure effective lubrication. 

As a direct result of the benefits that 
Texaco brings to fleet operators: 

More buses, more bus lines and 
more bus-miles are lubricated 
with Texaco than with any other 
brand. 

Texaco Lubrication Engineering 
Service is available to you through 
more than 2300 Texaco distributing 
points in the 48 States. The Texas 
Company, 135 East 42nd Street, New 
Work 17,.N.-x. 


DISTRICT OFFICES 
HOUSTON 1, TEX. . 


MINNEAPOLIS 2, MINN. 


NEW YORK 17,N. Y. 
NORFOLK 1, VA. . 
3rd & Pike Streets 


Texaco Products distributed throughout Canada by McColl-Frontenac Oil Company, Limited, MONTREAL, CANADA 





- 720 San Jacinto Street 
INDIANAPOLIS 1, IND., 3521 E. Michigan Street 
LOS ANGELES 15, CAL. . 929 South Broadway 
300 Baker Bldg. 
NEW ORLEANS 6, LA., 919 St. Charles Street 

205 East 42nd Street 
Olney Rd, & Granby St. 





